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(54) METHOD FOR PRODUCING CAST ARTICLE FROM HIGH MELTING TEMPERATURE 
SUPERALLOY COMPOSITION 

(57)Abstract: 

PURPOSE: To produce jet engines or the like by 
producing superalloy cast articles by casting from a 
hardly castable high melting temp, superalloy compsn., 
thereby eliminating the need for lines or the like for 
protection against the high temp, of combustion gases 
and reducing the weight. 

CONSTITUTION: A product is cast from the uncastable 
high melting temp, superalloy. The temporary defect 34 
existing in the product and the metallic portion 40 
around the same then ground away to form an excised 
space. A filler metal having the same compsn. as the 
compsn. of the product is filled by welding or the like 
into the excised space. If there is a defect in the filler 
metal, the defect is excised and the oxide on the surface 
of the filler metal is removed. A mixture composed of a 
binder and cladding powder is added to the surface of 
the filler metal and the product is subjected to a heat 
treatment by which the binder is removed and the 
cladding powder is melted and solidified. The product is 

subjected to high-temp, isostatic compression. The cladding powder is a mixture composed of 
the particle of the high melting temp, superalloy and a low melting temp, superalloy. As a result, 
the product reduced in the weight while maintaining the high-temp, performance is obtd. 
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(2) 

1 

m&mu (a) mm^imt£mmAa^±ifi&ma 
£«&u (b> M&m&*\z&&-rz>-x>Ktezmm 
u (c) mm-'A'xm^^n^mm^mm^m 

U (d) flfrga«»^Wl*3CSSlni«S:^«tl,. (e) 
%^R5*b> (f) Mi2Sffi#0^*fc«e^SJ 

*to»#«r*#apu (g) MGSAfcJRftLa&Mrr:: 

M Mm 2 3 WfS^jfi^F Bj«ft WMjftiH^**;P* 8 
0. 7 7. MAR — M— 5 0 9. 108, 
125. B- 1 9 0 0, B-1 900+Hf. MAR- 
M-2 4 6. IN— 100. GTD— 111. 9X/'!n 

-l\ -f >a^;i/7 l 3. -f>n*;w 3 8, -f >n^.;p 

7 9 2. -f >3*;P9 3 9*5±mJ- 5 0 Oi^giSi a? 

«fc BBtftt-Sttftqi 1 SB*©*)*. 

1 Bd*©2f*£. 

at** i §E«»^«„ 

m&m6) nexa(f) *«» ^rse^D^ro^ffisir 

mznzmxm 1 be*©^?*. 
[» jjus 7 ] anaue^-swr ? u frmm&sm-rzm 

i ffi*©***,. 
[ai*s 8 ] mtim&mwr ? u ;usfii§ t 

£©ig£-#|-C*>£g*#JH 1 fE*©*s. 

i mmvum. 

[«#« i o 3 wta*a«»**^^ < t *> 2 4» 

mm 1 ©&T ififi!c#j*5cktfiWffl«A<t 0 <M&(r*t£e* 

[gtjfcjgu 13 wexsu) 2 @*arr 

[»#3ll23 i»EXS<g) jOT»B»««»*<0*fc 



!|$IJfi¥4- 3 0 9 4 5 2 

2 

«ifti^ia«TT*jfi$nss}^« 1 e*©#s;. 

^><Dffi l sitr*^si^JS 1 E«©;£*£. 
Cst*^ 1 43 mami &nv>hmz*.-2x&&zn 

fc»A. 

[lt*Sil53 gf^l 3E«cD^rj*lc<l;-pTKjg^ 
*lfc«A. 

[if ^ 16 3 (a) j»ii^F^I(ie^iKill^i@&^^ SSI 
A£#ifiU (b) WSESHiftflCffffi-r^-^lifeS:*^ 
U (c) WE-*fc*#J:r«-tt©«H©fc»«#S« 
*f *2LtKJ:r3T»l»ffilW*»«U (d) iWrESftft* 

HU*l«ft#T*WaD#*IIHE«|»^Ml*jC**b, 
(e) W82^lD«^©^RSSr«JI*-r-5<i:*(cWIHfiifJD«co 
(f) ltf£«tt£%KtteNU«L 
^*5<fc^iS6^^Wrs^l©«&**5^»^<l*t. mlBBSg 

L^wwier tcfjESfi 1 <mttttfsm**xmEm. 
A£i!B <=>-r c t o-ctr 535 2 ©^i&T-ffli&toi: £-5tr 

< t. t> 2 «©ffl&&£|&*:&^i«fi!c»©jI^«!J:^ £ 

fcttmu (g) fwaiiiftfcjiMBJiftis-r^tfcj:?), m 

HB»ti#i/*p)aiIii:±oTllst, jfcvi-e 
(h) MGIWiC«&*fflBEtt£limxfl*5*SC& 

[»*^i73 (a) *ntc-^ie«#-r«atA«ii 

m^MU (c) t9isMs,i:^eB<iir^D!afies#i-5 
^T^ii^*iWuB^*»6ri6«»iii*f*iiwaiwi»a 
rwrtic**L, <d) *ne*tt#©»Hfcfctt*t**Frn 

-r^.»xig35^?i^sci^#at-rs, MM^irin:* 
3*. 

C38gii©Pmfcittfi3 
[0 0 0 13 
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3 

[0 0 0 2] tt^«ffl^X^-tf>X>^>{;*3ttSffl 

B©#S£m>TBj£3ftftl*ntf&<3fc^. fclffc 
5, i#>HBlirr*»fc«ffiB#BillL 

[0 0 0 3] 137,2— t>x>i?>*fc{Ji^x!y hx> 
y>tC*JUT«, X>^>fiDiia^<=.^5!C**KASn, 

ns. BB**B«£/£4mijE»««»# 

[5J(££ii\ *Vi-CX>v J >W^tf5^e4Jtm5nTX>v : 

©B**r**)£t*K<t"*c£av&BT?**. 

V > 3I(Ei&& & njflg let" £ 3fc A $ «fc tfx > 5? > 

[0 0 0 4] ^x-y M> y>tt«Ltf 

tt©BB**-rs *>©-?*-> t. a^-sffwitfrB^e.'S 

ttS. X>v»>OT*^ti&oT#y:5N<gtth^t£** 

DCBtt©«BB#ieB3ftTv**. ^**x>^> 

r/^— fc* > iF. L < BflgL^-S J; 5 fcRfclft* iE*fc£> 

fc, x>i?>-©^S5tc*tt^^xaE»rtic^.e)nsssia 
[0005] x>v>«ii©-5^-r^fiic*»3n^SB 
mm&moyu—Amm^mf&t sB*©8B.&a*«Fis»i 

Bft=y*;V*Sfctt3/Wh*H££#B«5*n*. 

B*M*fc#-£-r«;fca&. -BfcBBBG<fea»& 
fH«a nfc 3-*»b»7 u~- aB£ t «fi©«s*^x 
t©rairiHe$ns. *»*>*9-r -^-««jg#a©^s?e<j 

7 l/--A*je*»S|-r-5^:J6© , fo©r&S„ 



(3) 4 - 3 0 9 4 5 2 

4 

[0006] ±aarocrt##ij*o7u— /»«iiftj&tttffl4 
jgtz«toT*pscinxu#^©i^u, win©a-&-ittt 
6ii3aanfc*a+irwt>cw*«*i;*^t»c**. c© 

»atr»**»6. *>*>«MHfia>B£ttrtB£iB£&£JiJ 

-tnscDtj^s^BsnfcBBBa* 

Sr. %*Q&Bl;:.]:ntt3mB«g£B£B££&4MI 
•TSCt^fiTr*?), SEoT#*<DBBSj*J*-r<&ifc 

Bj&oBJftttBBftBiins-ii-'StjHeK, x>s?>©*b 
20 &£Ss<6TV>r;:©-e&3. 

[0 0 0 7] ^©±-5tc. KfittB&ttttlsttftf&ttS 
£fi«£-tt*<fc-3fcBfc&3ftfcJK«£Bffl> > x-.y M>i? 
>©Bii^^gBStiTV>S©T?»^. #*UJtt;G\^ 

t>©T*-5. 

[0 0 0 8] 

[&9!©*aJS] *»Btt. BBBBBBflUtaW&feJ: 0 
fe iSf ^ iiS fcr if* x. 3 <t 5 ? £> z. t \z <k -> x x > 'J > co 

30 »*B*B*-r*t>©T?*-5. -r&fr*, 6*jg©raB& 

K«jaB-&^^ s »ifi ic «fc o Tmmm&tiw m stisis 

I*3lfX©i((lC#t4flf»I«)7'ft*&f»© 

[0 0 0 9] *5giWt::«£«U3\ BiS©WB^^B^jH-& 

^5ffifi-^Bjfia&Bia-r5fc«)©Aj*75^fii«3n 

(a) ttj^B£ftftft&&frft**£ 
SStffiSrSijgL-. (b) ^3nAcKfi.^lC^frr^)-^5< 
K*«t^U. (c) — ^SS^-ttJC^nw^HW^Bffl^ 
C tfc«fc o TBffi,©^iS(c«»^f«^^b£ 
40 U (d) «»ffllflrtKBiBW**t*U. (e) »»D«tp© 
UTa»S«mtt©»B©Bft:tt«»*U 
(f) »Jp»<OiSmc»^BtBB«»*t«)B#**ft 
Sub. (g) SiSlclSiSaJl^Jg-rciifc.tiD. fe^JSrBs 

[0 0 10] S«#l:*^Ttt rMBftnTBAH^&j i 

im&commttmtt&i t.v>mzK9\$:'&rtz><nf)mm 

T»-5*i, *^!WlC*iV'.T ; b j e©K3iJ^^ffl$nT^ 
50 ttBWJBB^JKIiocrtSBB^Bwjg^&aw 
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(4) 

5 

B6©fg£$W#«K:i«< *^n6 

\z&^x\t#mzmmi3.Kmmv>z>titttb. a^z 10 
m-s&it ow<?>$i8, : £:mm-rz>z\t\t*i&-?$>z>izh 
frfrt>*-r) mm^mts.m^^ tmtti&z.tt>* 

f&*ft-r2>mm&&m& j $>m&&mmm <h i p> &<t* a? 

M#©Mfcft*tC<fcoTM*rr£dtri<BiifcL 
[0 0 12] =.y'rA&&&&t>mm**imtS;'b<D'?& 

m#fri$&ftmzm#t i,T&&.-rzmmmmmK^ z. 

JSVi^t, MtfK: 1 5 0 0 ° F«fc0fcS5UiaSICjttLT 
«r>©#a«TT*D, 3£oTli^*pJ1IBfc'S>©<iUT#£ 

^ (RENE' ) 10 8. M7 7, MAR-M-5 0 9, 
^125, B- 1 9 0 0. B- 1 9 0 0+Hf. MAR 
-M - 2 4 6. -f >n^;Klnconel) 10 0. GTD- 40 
111, CXA'a-f (Waspaloy). -i->n*;i/7 13, 
>3^7 3 8, 9 -f>3*;l/9 3 9 

*5«fcW- s o owmtf e»n^>o mso^mar-m 
-247 <Dz:t&9-¥>mWLmn%&n. ^m<D^- 
v>mm&mm-rz>fc.sr>Bi$mzmmt<tiT^z>tf. m 
mm&izmLTtemm^-inmtsiiotDiiv-Tftmznz. 

z>jtMzfc<mm2nmz>i>=i*)i7 1 8«, «ts 

[0 0 l 3] *»BJ»^ffi(cfc^T«. |R2«flB>>xy 50 



#M :s F4 - 3 0 9 4 5 2 

(5 

M>y > ©SttmfflfcjffiSB.ft© - £ nj 
[0 0 14] «jfig|5fl,(c:UUT«fic**^iaso-^ 

[0 0 15] *JH!0#|&ettt»THU 

a»oai*i*KWfc w i;«j«*#-r4 r. taw* l 
*>e., -tn mm* muattki&i twx) 

[0 0 16] **«mkl#*lfe#l <fti*«»HWHiJfc 

o\zMiz.i*tiz>* m&mzmmmfttzmzk. 5E^c 

f. d©J;^^BW©Ac»ICtt. ffl»tt©»^.«-ffi©» 
[0 0 17] te»tt£ST«e-&5iJ©«ffiJtt:;«tS[ 

0 0 4-f>^SJC©J9S&WT4©**iiWC**. *« 
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7 

t*KWC W U^Sr^TTS^iS^ aJflBttiB 

[0 0 18] ■Aa*BJifc>9rW304ftBtt»*£fJ' 
«l**l***'bL.<BiW»a*-5i*C 

jssns. «iiL^ttiMUj^amtt»4EOKiijjU£ 
mmzfcfc&w-F'cmm&m&Mmziiz z. t t>x# 

•5. 

[0019] ^»snfc«^«»H«tii?«n«>*s. s 
jf-rs z. t iz ab-s*^ x$>s„ 

[0 0 2 0] M«£, a#-r^^fiBO*:Bl&l»*L^'J 

[0 0 2 1 ] 3Et-jR»CSfi^n(f. Hi&FpJtifcAMI 

tt. (a) m*\Z--&Xm*tt aiW3i& 
IUUBd&*&MJBU (b) — ^:^RS*3«fct;-iE-ncD^Hl 
©K**«ll»-rac:tK:«k-5T««»SW*»)«u, (c) 

T*fti*t©*IBrtt:it«UI»*fiiMj«*)R)«»*-^*-r 



(5) &M¥4 - 3 0 9 4 5 2 

[0 0 2 2] CCOi^tC. *^<D*)4««|i6^j@^ 

[0023] kt, mtt<DmwizMmv-c*¥&w<D®m 

[0 0 2 4] 

(a) «FjS^Bj^ia-&^75^»fi& 
ttiSU (b) Slft*C#£T<5— ^HBfcflSSgU (c) 

J:oT«»©*BK:tt»£IIISJ§«SU <d> 

ip«*«fiSs^M^[c^ab, (e) mmm*¥<DX } fa&w& 
rztmzmmm<»&m<omik*)&fc$iL, co ha* 
**-r*»«5Fir«SRiK**fc*iiWKRii;»««*f 

WL-^C>»ii^FBj1ll^ia-&^ : £jl(ie>-rc<i:CDTt»^m2 

©*&*&^ t ©«£%*> e> am-s. t «s-&* 

£©jg£*&«ilP**©*ffit;:tt,&llU (g) HAK&i&JS 
L^^ffllKKlr J: oTSWSf, *^X(h) 

ha i' * «uw*:h-:i6 *r*rtui r.#i*> 6 * -a x ^ *. 

[0 0 2 5] ftig"NpJflg&iffi£-fctt, 4tftWKflT, 

•r^rtc.fcox^^n-sfimttvinsxjwssnxn 

[0 0 2 6] BlCtt. *mi\Z&-3XW&l,n*lS(tk 
AX*£, HA 2 0 OSffiM&ftti. #£ttfLStSg«&jg*£ 

5<? [0 0 2 7] Sft20 ** fetC«E-o rM»^ iVttftlB^ 
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(6) 

9 

HT^&H. £©8©rt8&*H&3 2«^*>f$>-5i«at£jffi 

«»-*-***. rt**«3 2©«*H±ttHW::»ffiL 10 
T**-r*;iifc:fc*. ^©i^lcLT, F*9«S^R§3 2 

T. f*3«S4;H§3 2 »4C©XS«f fc^ViTBWan^HJ 

isns. isa#fflEi6a*£©«©rt«*ite«:i»£-r3 

jftCHLTttftfcAtf^HIWFJBa 7 5 8 3 4 7 t#BJ«a 

[0028] sa2 ot4*&. -e-ncosfflfcM^^^m 

£fc#A,TV>&ri«, HtLT- #C&H83 4**07* it? 

**ITV»*. -5fc>C«3 4fc»Mb«|jJi3 6»:J;oT*4 

Sfe*J <3fci:*.tfJMfe) 3 8 rtffi^Sg 
3 2 £l$4-t£fc*3iA2 OtCli«ffi^EffiN8£S6Lfc* 

te^tf^ft-S©-*?**., -e-CDh. — #C*RB3 4rtfc»4» 

[0029] *»W©^tt*HtM^fc*: 50 

H3£w3n<&zr£<. — ifc*HS3 4*«tn«)« 
H© GMttftfl3fcJI*J:tfMMfc*#3) &«SB#4 

o t*icw»«n*. Hfea. «wi3n&*w»4 

0 3 4 «fc 9 <b**fr> £ t e*-r&«, 

KMt#«EbTVsfc-^»3 4 0«MbOljjlUlT|ftA»n 
TV>5. -e©il6m, -*KBfe3 4 iCttBTr-SgEftteH 3 

<fcv>. 

[0 0 3 0] H4fcjRS*l*:ri<. WBJiSn*: 

t«t*ct*w*iK 918,2 onmmt&nmizm 



!f$|5fl¥4 - 3 0 9 4 5 2 

10 

»A2 o .troja^eatjgfifcsn, a»o«y?j«f»te»# 
*tt»5Bi««»iHiaan*otr**. ^jp«4 2*^dp 

■T A*f4. ***ifctt*JStt#H*+fc: 

& mows emi u s ssnttSBic* *- 
£ £*«■*■*■*. sdh* 

fc«fcD. MHtt4 2£§tA2 0©SlfiS4 4&0>IHIC»Ii 

J:t>, ffifi0«4 2 ,iSJA2 0©Sg&4 4 £©!«{;:.&$?£: 

4 214SA2 0 ©S«54 4 »C«^StlTV>S. 0 5 
»4, H*f«>BWTT*»»4 2*»**nT«f»**», 3ttKC 
te&SQtt 4 2 0 ©38«4 4 ,h©:£#£§8Sij-r£ 

[0 0 3 1] SJA2 0©«ffilC##-T*ia**>*Bl£2* 

**n»fl)||»i:*4%. *DD»4 2<03iBI**Afc«i 

.fcfcWB. JK»KIB*fctt-f-©«©«IIJK:J: 

[0032] h 6 testis mmo. 

*fctt*©tt©^*m»Ttttt©tt£»l*:»ffi3 0 IZ 

a*r*2:tKj;oTis#»ii4 8 39t»)*an*. 
t * ij ;hjmb* ^x3=- u >2Wn / Wyvx.— 1 ? 

*f*UV>. fc*S, 1 ««&©«!!£ 3 8*g|5©i$?FJ<i:© 

»»jWffa-e**t»4#*. -enet^fc-bffi**©** 

j^^ttffliiin?**. *®3 oir^tif-r^t)©^ 
*nf4tt*©»jiiiie^JSi*t<£fflWfi6T*o, *&*nic 

*©*a«««Jfflflr«i-C»-6. ^JPJ»4 8t4 

[0 0 3 3] #S^SflB4 8>j«tt*tt*«-r*nBte, *S£r 

S!iB4 8±»c:ifia^»**t«t^2n*. H6c*$ns 

2Ti<. -ff(0il^im^i)l4 8 KtltlT* 
5 0 ZMf&TZ. *«tt1»*)B 5 0 

±fc«-&ffJJB 4 8 ftStm^f* n©«fc 
5(CbT, «««t&*©#iJD*«c@»:t>fcoT«»iE-r^ 

*50. 0 0 4-f>^©J9SS:^r-r^. 

[0034] «ai$m*i4, M<tt>2i^, -r 
ut>^'>i3.< L^2m<Dn^^-r^<k^>izm^ti 

*Ct««(f*l/K C©*^-. ^l©HaTf4MA2 0 t 
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(7) 



$$IM¥4 - 3 0 9 4 5 2 



11 



12 



0/+3 2 5CD«BrtK»*i:fc***l/K * 

■lf»*a*tBi<03S^«»4 o--»7 o«*x 

«ti ** J** £ MB AIMU&> A 

8 0 8 o 

7 7 I N - 7 1 8 

108 i o 8 

M2 2 0C ^ 2 2 0 C 

MAR-M-509 IN-718 



[0 0 3 5] **«©**«C*tt^2SC03KT<D3jia^ 

0 : 5 om^iW^lK 
[0 0 3 6] 



D — 1 5 
I X- 7 1 8 B 
D- 1 5 

AMS-4 7 7 7 
I X — 7 1 8 B 
[0 0 3 7] 
[*2] 



A/BJt 



5 0 
5 0 
5 0 
5 0 
5 0 



5 0 
5 0 
5 0 
5 0 
5 0 
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13 



(8) 



#S! S F4 - 3 0 9 4 5 2 

14 



cm! 





+ 

l. o — ■ — ' JO ^ JO 

■ 4 8*3«fctf5 0;iWRK3*lfcfft, *§2£> (ffiMjft) & 

h 5 2 tt«ia*frTT*a-r*. »«w4Sfc. 



lj <u O 

[0 0 3 8] ^•5fflS46«B5 2H &Jtl#KHS4 6 
5ffiti5 2«0. 0 0 4-<>?efl|iH5#Ktte#^ 

1 1> as A-rar tt>*-5. sn-ifi& 

[0 0 3 9] ffiS&IRJl 5 2 |±, *#^-:*C*R&3 4<7> 
•SH*iHAT»*-r?)/hS^-^S63 4' _Lk:i:T?« 

■r%©*ta«cc»«.. ^*/h*^-^RS3 4* (4^ 



—292— 



(9) #M¥4 - 3 0 9 4 5 2 

J5 16 

3 7 5 8 3 4 7#Wtt#«t»fcJE«3ftfc^i<fcLTj&» [02] 0 1 l;^^nfcfcO»^t #«A60»jfiit»5;: 

tt*«5 2»c:«)J:'5a:ftH[Wj»*ttkaB»c3B«*n& [0 3] ^iT^^nfc -**|R*«|*Lfc*fc:&tt* 

J;5ft*StJ-XJc*3 4»c*f-r*tf»J*^ittPC9J-r H2<a£BK*0j£*NrlBlsrc&3. 

-r^*3*.> ^<O0;a*/hSl>-^B6tt*5 [04] »jn«*ftiinb&atc^it*Ba3©^tBix«(» 

85 2^«fi,2 0*fiH-T*t^'5«*ft:«IE**fc-r [05] »JO*f^Pft*«M»bfc«t*»J5|SJ4©a|-|iiK 
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